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ABSTRACT

The inventive intervertebral implant (1), in particular an artificial intervertebral disc
comprises a central axis (2), a top part (3) and a lower part (4), wherein A) the top part (3) 1S
provided with a top apposition surface (5) which rests on a base plate of a superimposed
vertebral body, B) the lower part (4) is provided with a lower apposition surface (6) for resting
on the covering plate of an underneath vertebral body, C) one part (3, 4) comprises a convex
joint element (12) provided with a convex sliding surface (11) and the other part (3, 4) comprises
a joint shell (13) provided with a complementary concave surface, D) the convex joint element
(12) and the convex joint shell (13) form a joint (9) by means of which the two parts (3, 4) are

rotatable with respect to each other around at least one axis of rotation and E) the intervertebral

implant (1) 1s permeable to x-rays.
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INTERVERTEBRAL IMPLANT

Cross Reference to Related Applications

(0001)  This Application is a continuation application of International Application -

Serial No. PCT/CH2005/000087 filed on February 16, 2005 for

“INTERVERTEBRAL IMPLANT".

BACKGROUND OF THE INVENTION
1. Field Of Invention
(0002)  The invention relates to an intervertebral implant, especially to an artificial

intérvertebral disk of the introductory portion of claim 1.

2. Description of Related Art
(0003)  After a damaged, natural intervertebral disk or a damaged Nucleus pulposus of an
intervertebral disk is removed, implants or prostheses are introduced at the present time

into the intervertebral space between two adjacent vertebrae. The objective of implanting

such implants is to bring about natural conditions once again as far as possible, that is, to
restore, in particular, the original intervertebral disk height and, with that, the original
distance between the two adjacent vertebrae. Furthermore, it shall be possible to carry

out movements of the adjacent vertebrae relative to one another in a natural way as far as
possible without hindrance. For this purpose, it is essential to maintain movement
possibilities while bending forwards or backwards, that 1s, during flexion and extension
of the vertebrae, as well as during a lateral bending of the vertebrae within the natural

limits. The natural ligaments and muscles along the spinal column essentially are left
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intact, so that these further stabilize the movements of a mechanical replacement for an
intervertebral disk.

(0004) Such an intervertebral implant 1s known from the DE 203 20 454 ot MEISEL.
This known implant comprises two cover plates, lying in contact with the bones, and a
joint, which is disposed between the cover plates. This joint consists essentially of a
spherically shaped first joint part and of a complementary joint shell as a second joint
part, so that the cover plates can be swiveled polyaxially relative to one another. 1t1s a
disadvantage of this known intervertebral implant that it i1s opaque to x-rays and,
accordingly, no longer permits adjacent vertebrae to be observed after an implantation.

Summary of the Invention

(0005) The invention is to provide a remedy here. It is an object of the invention to
provide an intervertebral implant, which is transparent to magnetic resonance 1maging
(MR]) as well as to x-rays, and accordingly permits post operative observation by means
of x-rays and, at the same time, has a high MRI compatibility.

(0006) Pursuant to the invention, this objective 1s accomplished with an mtervertebral
implant, especially an artificial intervertebral disk, which has the distinguishing features
of claim 1.

(0007) The advantages, which can be attained by the invention, are seen to lie essentially
therein that, due to the inventive intervertebral implant, the MRI compatibility 18
increased and observation by means of x-rays becomes possible.

(0008) Further advantageous developments of the invention are characterized in the
dependent claims.

(0009) In a preferred embodiment, the upper part and the lower part are made from a first
x-ray-transparent material, whereas the convex part of the joint and the joint shell are

made from a different, second, also x-ray-transparent material. The advantages achieved
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thereby are 10 be seen essentially therem that sliding and abrasive wear properties, which
are particularly advantageous for joint parts, can be used, whereas the outer parts can be
produced from materials, which are suitable for contact with bones.

(0010) In a different embodiment, the individual parts of the intervertebral implant are
made from the same material. The advantage of this embodiment lies therein that the
elements, which come into contact with bones, can also be produced trom ceramic
matenals.

(0011) In yet another embodiment, the x-ray-transparent material for the upper part and
the lower part is selected from the group ot poly(aryl ether) ketones, polyether ether
ketones, ultrahigh molecular weight polyethylenes or polysultones.

(0012) In a further embodiment, the convex part of the joint and the joint shell are made
from a ceramic material. The essential advantages of this embodiment are to be seen
therein that the joint parts, made from ceramic materials, similar to cobalt-chromium-
molybdenum alloys, exhibit little abrasive wear during articulation movements, yet are
transparent to MR1I and x-rays.

(0013) In yet a further embodiment, the upper and lower apposition surfaces have a
different shape from one another. The advantages, attainable thereby, lie particularly mn
producing a shape of the implant, which is advantageous with respect to the anatomy ot
the end plates. The intervertebral implants with different contact surfaces are suitable,
above all, for the cervical vertebral column.

(0014) In a different embodiment, the upper and lower apposition surfaces have the same
shape. Here, the advantages lie therein that the intervertebral implants with contact
surfaces, symmetrical in the sagittal profile, are suitable, above all, for the lumbar

vertebral column.
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(0015) In once again a different embodiment, the convex part of the joint is connected
firmly with one of the two parts and the joint shell 1s connected tirmly with the other of
the two parts. With that, the advantage can be achieved that the implant can be
assembled betore the implantation, so that a simpler insertion into the intervertebral space
can also be attained.

(0016) In a further embodiment, the upper part and the lower part are provided with
IMacroscopic structures at their apposition surfaces, so that migrational movements of the
implanted intervertebral implant can be prevented.

(0017) In yet a further embodiment, connecting means are provided, by means ot which
the upper part and the lower part are held together without affecting the pivotability of
the joint. The advantage of these connecting means lies therein that the intervertebral
implant can be held together in situ and the parts cannot be lost.

(0018) In a different embodiment, the connecting means allow for an axial clearance of
X > 0 between the convex part of the joint and the joint shell during each articulation, so
that a lubricating film of endogenous liquids can build up between the shiding surfaces.

(0019) In yet a different embodiment, the clearance X 1s at least 0.005 mm and
preferably at least 0.05 mm.

(0020) In a further embodiment, the clearance X is not more than 0.5 mm and preferably
not more than 0.6 mm.

(0021) [n yet another embodiment, the connecting means comprise one anchoring
element, which can be connected with one of the two parts and 1s supported loosely in the
other of the two parts.

(0022) In a different embodiment, the convex part of the joint 1s a cavity, which 1s open

at the apex of the convex part of the joint, lying on the central axis, and wherein the
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anchoring element can be moved axially so far, that, after overcoming the clearance X, it
comes to lie axially in contact with the wall of the cavity.

(0023) In yet another embodiment, the components of the intervertebral implant consist
of an x-ray-transparent material.

(0024) The invention and further developments of the invention are described in even

greater detail in the following by means of partly diagrammatic representations of an

example, of which

Brief Description of the Drawings

(0025) Fig. 1 shows a lateral view of an embodiment of the inventive intervertebral
implant,

(0026) Fig. 2 shows a section through the embodiment of the inventive intervertebral
implant, shown in Fig. 1,

(0027) Fig. 3 shows a perspective view of a further embodiment of the inventive
intervertebral implant; and

(0023) Fig. 4 shows a longitudinal section through the embodiment of the inventive,

intervertebral implant, shown n Fig. 3.
Detailed Description of the Certain Embodiments

(0029) The embodiment of the inventive intervertebral implant 1, shown in Figs. 1 and 2,
comprises essentially an upper part 3 with an upper apposition surface S for contacting
the base plate of the upper adjoining vertebral body and, intersecting the central axis 2, a
lower part 4 with a lower apposition surtace 7 tor contacting the cover plate ot the
vertebra adjoining below and a joint 9, which is disposed between the two parts 3; 4 for
the articulated connection between the two parts 3; 4. The joint 9 18 constructed 1 two
parts, the convex part 12 of the joint being constructed spherically in such a manner, that

the central axis 2 mtersects the apex vertically. At the rear end 16, which 1s the rear end
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of the convex part 12, the cross section of the convex part 12 of the joint, orthogonal to
the central axis 2, 1s tapered and pressed or cast into a coaxial depression 17 1n the lower
part 4, which is complementary with the central axis 2. Analogously, the joint shell 13,
which 1s constructed complementarily to the convex part 12 of the joint, is tapered at 1its
rear end 21 in its cross section, which is orthogonal to the central axis 2, and pressed nto
a complementary depression 22 in the upper part 3. The upper and lower parts 3; 4, as
well as the joint shell 13 and the convex part 12 of the joint, are constructed as separate
pieces, so that the upper and lower parts 3; 4 can be produced, for example from PEEK,
whereas the convex part 12 of the joint and the joint shell 13 can be produced, tor
example, from a ceramic material. The convex sliding surface 11 at the convex part 12
of the joint and the concave sliding surface 10 at the joint shell 13 have the same radius.
This permits the convex part 12 of the joint and the joint shell 13 to shide relative to one
another.

(0030) Furthermore, the upper and lower apposition surfaces 5; 7 have different shapes.
The lower apposition surface 7 is constructed concavely, whereas the upper apposition
surface 5 1s constructed convexly.

(0031) The embodiment, shown in Figs. 3 and 4, differs from that shown in Figs. 1 and 2
firstly therein that it has two convex apposition surfaces 5; 7. The two parts 3; 4 each
have a ventral side surface 31: 41, each have a dorsal side surface 32: 42 and each have
two lateral side surfaces 33; 34; 43; 44 and macroscopic structures 18 on the apposition
surfaces 5;7. Secondly, the joint 9 is held together axially with the upper and the lower
parts 3; 4 by means of connecting means 20 (Fig. 4). The connecting means 20 comprise
an anchoring element 15, which is disposed coaxially with the central axis 2, and a pin
23, the rear end 24 of which passes through the joint shell 13 at the apex and 1s fastened

at the upper part 3. Furthermore, the anchoring element 15 comprises a disk-shaped
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expansion 25, which has a larger diameter and is disposed at the front end 26 of the pin
23. The concave part 12 of the joint has an opening 28, which is coaxial with the central
ax1s 2 and ends 1n a cylindrical cavity 29 in the interior of the convex part 12 of the joint,
the cylindrical cavity 29 having a larger diameter. The geometry of the anchoring
element 15, as well as of the opening 28 and of the cavity 29, is selected so that the pin
23 1s disposed movably in the opening 28 and in the expansion 25 in the cavity 29. The
diameter “d” of the opening 28 is smaller than the diameter “a” of the circular disc-
shaped expansion 25, whereas the diameter “D” of the cavity 29 is larger than the
diameter “a”, so that the convex part 12 of the joint and the joint shell 13 and, with that,
the two parts 3; 4, attached thereto, are held together axially without interference with the
movement of the joint 9. The mobility of the pin 23 in the opening 28 and the expansion
25 1n the cavity 29 enable the two parts 3; 4 to be swiveled polyaxially relative to one
another. The length of the pin 23 is such that the expansion 25 comes into contact with
the front end 26 of the pin 12 during each articulation of the joint 9 only after the

clearance X at the transition between an opening 28 and the cavity 29 has been

OVCTICOINC.
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The embodiments of the present invention for which an exclusive property or

privilege is claimed are defined as follows:

1. An intervertebral implant, comprising:

an upper portion that 1s made from a first radiolucent material and comprises
an upper apposition surface to contact a base plate of a vertebra lying above the upper
apposition surface, and a concave sliding portion coupled to the upper portion;

a lower portion that is made from the first radiolucent material and comprises
a lower apposition surface to contact a cover plate of a vertebra lying below the lower
apposttion surface, and a convex sliding portion coupled to the lower portion, the
convex sliding portion having an opening, wherein the convex sliding portion and the
concave shding portion form a joint through which the upper portion and the lower
portion are rotatable relative to each other;

a connecting means that comprises an anchoring element located on the same
plane as the central axis, and a pin having a front end and a rear end, wherein the
anchoring element further comprises a disk-shaped element in contact with the front
end of the pin, and the rear end of the pin 1s fastened to the upper portion through the
opening of the convex sliding portion so that the pin is movable within the opening
and does not interfere with movement of the joint;

wherein the convex sliding portion and the concave sliding portion are made

from a second radiolucent material.

2. The intervertebral implant of claim 1, wherein the first radiolucent material is
selected from the group consisting of poly(aryl ether) ketones, polyether ether ketones,

ultrahigh molecular weight polyethylenes and polysulfones.
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3. The intervertebral implant of claim 1, wherein the convex sliding portion and

the concave sliding portion are made from a ceramic material.

4. The intervertebral implant of any one of claims 1 to 3, wherein the upper

apposition surface and the lower apposition surtace have different shapes.

5. The intervertebral implant of any one of claims 1 to 3, wherein the upper

apposition surface and the lower apposition surface have the same shape.

6. The intervertebral implant of any one of claims 1 to 5, wherein the convex
sliding portion is permanently connected with the upper portion and the concave sliding

portion is permanently connected with the lower portion.

7. The intervertebral implant of any one of claims 1 to 6, wherein the upper

apposition surface and the lower apposition surface are provided with macroscopic structures.

8. The intervertebral implant of claim 1, wherein each component comprises a

radiolucent material.

0. The intervertebral implant of claim 1, wherein the connecting means, during

each articulation of the joint, permit an axial clearance of X > 0 between the convex and

concave sliding portions of the joint.

10.  The intervertebral implant of claim 1, wherein the clearance X is at least 0.005
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1T,

11.  The intervertebral implant of claim 1, wherein the clearance X 1s at least 0.05

1T,

12.  The intervertebral implant of claim 1, wherein the clearance X does not

exceed 0.5 mm.

13.  The intervertebral implant of claim 1, wherein the convex sliding portion has a
cavity, which i1s open at the apex of the convex sliding portion, and wherein the anchoring
element can be moved axially so far that, after overcoming the clearance X, it comes to lie

axially at the wall of the cavity.
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